We report results of spectral studies of steady emission and short bursts for magnetar candidates using data obtained by the XMM-Newton, Chandra and Swift spacecrafts. The spectra of the steady emission and the short bursts for most magnetar candidates are represented by a two blackbody function with an absorption (2BB). Three AXPs (4U 0142+614, 1RXS J170849.0−400910 and 1E 2259+586) seem to have an excess above ∼ 7 keV in their soft X-ray spectra. The excess could be related to a non-thermal hard component discovered by the International Gamma-Ray Astrophysics Laboratory. For the magnetar candidates of which the spectra are well reproduced by 2BB, there is a strong linear correlation between lower blackbody temperatures (kT LT ) and higher blackbody temperatures (kT HT ), and between squares of lower blackbody radii (R 2 LT ) and squares of higher blackbody radii (R 2 HT ). The ratio of kT LT /kT HT ∼ 0.4 is almost constant independently with magnetar candidates and/or emission types (the steady emission and the short bursts). This would imply a common emission mechanism among the magnetar candidates. The relationship between the steady emission and the short bursts might be analogous to a relationship between microflares and solar flares of the Sun.
Introduction
Among peculiar celestial objects in the universe, a dense highly magnetized neutron star (ρ ∼ 10 14 g cm −3
and B ∼ 10 15 G), so-called "magnetar" (Duncan & Thompson 1992; Paczyński 1992 ; Thompson & Duncan 1995; Thompson & Duncan 1996) , should be a very exotic object. Soft gamma repeaters (SGRs) and anomalous X-ray pulsars (AXPs) are well known as magnetar candidates. An apparent difference between the SGRs and the AXPs considered to be its situation at their first detection. The SGRs were discovered as sporadically bursting objects, while the AXPs were discovered as peculiar pulsars with a long spin period. However, current observational results point out a lot of analogies between the SGRs and the AXPs. Their analogies are a long spin period (P ∼ 5-12 s), a spindown rate (Ṗ ∼ 10 −10 -10 −13 s s −1 ), no signature of a companion star, a distribution around the galactic plane (two magnetar candidates are in the other galaxies), a steady soft X-ray emission, a non-thermal hard component in a spectrum of steady emission for some magnetar candidates, an association with a supernova remnant (SNR), and a bursting activity for some magnetar candidates. Considering these analogies, the SGRs and the AXPs should be classified into a same class of objects.
So far, four SGRs (0526−66, 1627 SGRs (0526−66, −41, 1806 are known as well as three candidates, SGR 1801−23 (Cline et al. 2000) , SGR 1808−20 (Lamb et al. 2003) and SGR/GRB 050925 (Holland et al. 2005) . On the other hand, nine AXPs (1E 2259+586, 1E 1048.1−5937, 4U 0142+614, 1RXS J170849.0−400910, 1E 1841−045, XTE J1810−197, AX J1845−0258, CXOU J010043.1−721134 and CXOU J164710.2−455216) are known as well as a recent discovered candidate of AXP CXOU J160103.1−513353 (Park et al. 2006) . Recently, a X-ray source AX J1818.8−1559 discovered by ASCA (Sugizaki et al. 2001 ) exhibits a similar short burst ) to the short bursts from the magnetar candidates. Therefore AX J1818.8−1559 could be a new SGR or AXP .
The most exciting phenomena among the magnetar candidates would be gigantic energy release, so-called giant flares from the SGRs. They typically have a short intense spike with with less than 1 s followed by a long pulsating tail with a few hundred seconds, and their released energy exceeds one million times the Eddington luminosity. Theoretical studies suggested that the giant flares were triggered by a catastrophic deformation of a neutron star crust due to a torsion of a strong magnetic field (e.g., . Some different emission mechanisms were proposed by several authors (Yamazaki et al. 2005; Lyutikov 2006; Cea 2006) . In the past three decades, three giant flares were recorded. The first giant flare from SGR 0526−66 was observed on March 5 1979 (Mazets, Golenetskii & Gur'yan 1979; Cline et al. 1980; Evans et al. 1980; Fenimore, Klebesadel & Laros 1996) , and the second giant flare from SGR 1900+14 was recorded on August 27 1998 (Hurley et al. 1999b; Feroci et al. 1999; Mazets et al. 1999; Feroci et al. 2001; Tanaka et al. 2007 ). More recently, the most energetic giant flare from SGR 1806−20 was observed on December 27 2004 (Cameron et al. 2005; Gaensler et al. 2005; Hurley et al. 2005; Mazets et al. 2005; Palmer et al. 2005; Terasawa et al. 2005; Tanaka et al. 2007 ). The fluence of its initial intense spike with 600 ms was ∼ 2 erg cm −2 (Terasawa et al. 2005) .
Soft X-ray spectra of the steady emission of the SGRs and the AXPs are observed by a number of satellites. Although its spectral model is still under discussion, two double components models are proposed. One of them is a power law plus a blackbody with an absorption (PL+BB). Some authors reported the spectral parameters of PL+BB for the SGRs (Marsden & White 2001; Mereghetti et al. 2005; Kurkarni et al. 2003; Mereghetti et al. 2006a; ) and the AXPs (Morii et al. 2003; Patel et al. 2003; Rea et al. 2003; Gotthelf et al. 2004; Mereghetti et al. 2004; Woods et al. 2004; Tiengo et al. 2005; Gavriil, Kaspi & Woods 2006; Israel et al. 2006) . A typical power law index and a blackbody temperature are ∼ 3 and ∼ 0.5 keV.
The other model is a two blackbody function with an absorption (2BB). The sepctral parameters of 2BB are reported by some authors for the SGRs (Mereghetti et al. 2006a ) and the AXPs (Morii et al. 2003; Gotthelf et al. 2004; Tiengo et al. 2005; Israel et al. 2006; Gotthelf & Halpern 2007) . The typical blackbody temperatures are ∼ 0.5 keV and ∼ 1.4 keV. Although the blackbody radii include uncertainties of distances to each object, they are roughly ∼ 10 km and ∼ 5 km, respectively. The radius of a higher temperature component is less than a typical radius of a neutron star. At present it is still unclear which model is more reliable, or whether other model is suitable.
Recent observations by the International Gamma-Ray Astrophysics Laboratory (INTEGRAL) discovered a nonthermal hard component in spectra of the steady emission above 20 keV for 5 magnetar candidates (Molkov et al. 2005; Götz et al. 2006b; Kuiper et al. 2006) . Molkov et al. (2005) reported it for SGR 1806−20, while Götz et al. (2006b) reported it for two SGRs (1900+14 and 1806−20) and three AXPs (4U 0142+614, 1E 1841−045 and 1RXS J170849.0−400910). Since the spectra of the non-thermal hard component were well reproduced by a power law model, and had clearly different indeces of Γ = 1.0-1.8 (Molkov et al. 2005; Götz et al. 2006b ; Kuiper et al. 2006 ) with indeces of soft X-ray spectra below ∼12 keV (∼3-4 for BB+PL), they seemed to have different origin with the soft X-ray spectra. The steady emission was found to have very harder emission than one thought. There seems to be complex emission mechanisms. To investigate a contribution of the non-thermal hard component to the soft X-ray spectrum should be one of the important issue. Moreover, a pulsed non-thermal hard component above 20 keV for three AXPs (1RXS J170849.0−400910, 4U 0142+614 and 1E 1841−045) were discovered through observations derived by INTEGRAL and RXTE (Kuiper et al. 2006) . Considering that the non-thermal hard component is due to a rotation of an object, there are non-thermal acceleration mechanisms in the vicinity of the magnetar candidates (Kuiper et al. 2006) .
The soft X-ray spectra of the steady emission of the magnetar candidates (the SGRs, the AXPs and their candidates) were studied through many observations. Although two suitable spectral models are proposed, the emission mechanism is still unclear. Moreover, a contribution of the non-thermal hard component to the soft X-ray spectrum is also an unresolved issue. If the SGRs and the AXPs are classified into a same class of objects, their spectra would be reproduced by a same spectral model. The spectral analyses of short bursts from two SGRs 1806−20 and 1900+14 using the data obtained by the High Energy Transient Explorer 2 (HETE-2) revealed that the most acceptable spectral model was 2BB even though it should be regarded just as an empirical model (Nakagawa et al. 2007) . If radiation of the steady emission and the short bursts is activated by magnetic dissipation, the spectra of both the short burst and steady emission might be described by 2BB. In this paper, we present a comprehensive study on the soft X-ray spectra of the steady emission and the X-ray and gamma-ray spectra of the short bursts for the magnetar candidates. Since results of spectral analyses with a two blackbody function with an absorption (2BB) using data derived from XMM-Newton observations are reported for SGR 1900+14 (Mereghetti et al. 2006a) , AXP 1E 1048.1−5937 and AXP XTE J1810−197 (Gotthelf et al. 2004; , the data for these magnetar candidates are not analyzed in our analyses. Two SGR candidates (1801−23 and 1808−20) are not employed in our study. Since a position of a X-ray couterpart of AXP AX J1845−0258 has still uncertainty (Tam et al. 2006 ), this object is not employed in our study. An AXP candidate CXOU J160103.1−513353 is also not utilized in our study, because its data derived from a Chandra observation do not appear in the public archive at this point. Table 1 shows a summary of these magnetar candidates which are empolyed in our analyses. In this paper, we analyze the steady emission and the short bursts of the magnetar candidates. We here define the steady emission as a X-ray emission other than during bursting activities.
Data Analyses of Magnetar Candidates
The observations of the steady emission utilized in our study were performed by EPIC/XMM-Newton (pn, MOS1 and MOS2 cameras), ACIS/Chandra, and XRT/Swift, while the observations of the short bursts were performed by BAT/Swift. Among the three observational modes (pointing, slew and settling phase) of XRT/Swift (Capalbi et al. 2005) 1 , only data in pointing mode are utilized. The data observed by XMM-Newton and Chandra with a timing mode, and by Chandra with a grating mode are not used in our study.
Distances to Magnetar Candidates
In spite of many observational studies, the distances to the SGRs and the AXPs are still very uncertain. In this paper, we use distances d If AXP CXOU J164710.2−455216 is related to the cluster Westerlund 1, the distance might be d ∼ 5 kpc (Muno et al. 2006) . Consequently, we use d = 5 kpc for these two AXPs. Since there are no measurements of distances to SGR 2013+34 and SGR 1819−16, their distances are assumed to be d = 10 kpc.
Data Reductions
The data reductions for XMM-Newton observations are made using the SAS 7.0.0 sofware in the folllowing way. To apply latest calibration results to data, basic pipeline processings using the SAS tasks emchain and epchain are performed. The proton flares are usually seen in light curves during the observations (Snowden et al. 2004) 2 . If count rate of the proton flare is large comparing with a nominal background, the proton flare cannot be negligible for spectral analyses. Therefore those high background time regions are excluded using a threshold of twice the nominal background. The effects of a photon pile-up are investigated using epatplot for each observation. cular foreground and background regions are determined by eyes and their spectra are extracted using xmmselect. The response matrix files and the auxiliary response files are calculated using rmfgen and arfgen. For the spectral analyses using pn, MOS1 and MOS2 data, we employ a 0.6-12 keV energy band.
The data reductions for Chandra observations are made using the CIAO 3.3 software in the following way. Since some observations are not applied latest calibration results, the new Level=2 event files are created for these observations. First, the acis detect afterglow corrections are removed using the CIAO tool dmtcalc. After that, hot pixels and cosmic ray afterglows are identified using acis run hotpix. Then, the new Level=2 event files are created using acis process events. Using the data applied the latest calibration results, the circular foreground and background regions are determined by eyes, and their spectra are extracted using dmextract. The response matrix files are calculated using acis fef lookup and mkrmf. The auxiliary response files are calculated using asphist and mkarf. For the spectral analyses using ACIS data, we employ a 0.1-6 keV energy band.
The data reductions for Swift observations are made using the HEAsoft 6.1.1 software in the following way. For data reductions of BAT/Swift, the following steps are performed. Light curves in 15-150 keV are generated using batbinevt, and the foreground time regions are determined by eyes for each burst. The foreground spectra are generated with those time regions using batbinevt. The background is already subtracted using a mask weighting method by Swift Data Center. Corrections due to a spacecraft slewing during a burst are applied to the foreground spectral files using batupdatephakw. The recommended systematic errors by BAT team are applied to the foreground spectral files using batphasyserr. The response matrix files are calculated using batdrmgen. For the spectral analyses using BAT data, we employ a 15-150 keV energy band.
The data reductions of XRT/Swift are performed with the following steps. The pipeline processings to generate the Level 2 (screened) event files are performed using xrtpipeline. The effects of a photon pile-up are investigated based on the methods described in Romano et al. (2006) . The foreground and background regions are determined with a rectangle for a WT mode or a circle for a PC mode by eyes. Their spectra are extracted using XSELECT V2.3 which is contained in HEAsoft 6.1.1 software. The auxiliary response files are calculated using xrtmkarf. The response matrix files included in CALDB 20060407 are utilized. For the spectral analyses using XRT data, we employ a 0.6-10 keV energy band.
Observations and Spectral Analyses
A two blackbody function with an absorption (2BB) is tried to reproduce spectra of the steady emission for all samples. If the reliable temperatures and/or radii are not determined using 2BB because of an insufficient statistics due to a small exposure time of an observation and/or a low brightness of an object, a single blackbody with [Vol. , an absorption (BB) is tried. We try a three blackbody function with an absorption (3BB), if the spectra are not reproduced using 2BB in spite of good statistics.
For bursts from the magnetar candidates, 2BB or BB is tried to reproduce their spectra. Note that the spectral analyses of the bursts are performed using the data above 15 keV and an absorption is not utilized.
The spectral fits are performed with the XSPEC 12.3.0 software which is contained in HEAsoft 6.1.1 software. 2.4.1. SGR 0526−66 SGR 0526−66 was observed at three epochs by Chandra from 2000 to 2001 (the observation ID of Chandra are 747, 1957 and 2515). All pointings were focused on SGR 0526−66. Among these observations, the data of 2515 are not utilized because of a photon pile-up effect (Kurkarni et al. 2003) . The details of the observations are summarized in table 3. Two archival data obtained by XMM-Newton from 2000 to 2001 are not utilized (the observation ID of XMM-Newton are 0111130301 and 0113000201), because we cannot distinguish between SGR 0526−66 and a SNR.
The results of the spectral analyses using the data derived from Chandra observations are as follows. The foreground regions are employed around the source with a 1 ′′ radius. The background regions are employed near the foregound regions with the same radius. The spectrum of each observation is well reproduced by 2BB. Their spectral parameters are presented in table 9, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The values of an absorption N H are distributed around ∼ 0.23 × 10 22 cm −2 . The lower blackbody temperatures kT LT and its radii R LT are distributed around ∼ 0.33 keV and ∼ 13 km at 50 kpc, respectively. The higher blackbody temperatures kT HT and its radii R HT are distributed around ∼ 0.85 keV and ∼ 1.5 km at 50 kpc, respectively. One can calculate R ′ {LT,HT} = R {LT,HT} (d ′ /50 kpc) at the arbitrary distance
SGR 1627−41
SGR 1627−41 was observed at three epochs by XMM-Newton in 2004 (0202560101, 0204500201 and 0204500301) . Among these observations, one out of three pointing (0202560101) was focused on SGR 1627−41, while the other pointings (0204500201 and 0204500301) were focused on IGR J16358−4726. A photon pile-up effect is negligible for these observations. The data have relatively small statistics for the observation of 0204500201 because of a small net exposure time due to large proton flares. The details of these observations are summarized in table 2.
SGR 1627−41 was observed at 4 epochs by Chandra in 2001, 2003 and 2005 (1981, 3877, 4434 and 5573) . All pointings were focused on SGR 1627−41. One of the observations with a timing mode (4434) is not utilized. The data of 5573 are also not utilized, because of less statistics due to a small net exposure time (9.83 ks). As a result, we utilize two observatios 1981 and 3877. A photon pile-up effect is negligible for these observations. The details of these observations are summarized in The results of the spectral analyses using the data derived from Chandra observations are as follows. The foreground regions are employed around the source with a 2 ′′ radius. The background regions are employed near the foregound regions with the same radius. Again, the spectra also did not need 2BB, because reliable lower and higher temperatures could not be obtained. Therefore we performed the spectral analyses with BB. The spectral parameters are presented in SGR 1806−20 was also observed at 11 epochs by Chandra in 2000, 2003, 2004, 2005 and 2006 (746, 1827, 4443, 4643, 4644, 4645, 4646, 6207, 6224, 6251 and 6710) . Among them, the imaging observations of 746 and 1827 were affected by a photon pile-up effect (Kaplan et al. 2002) . Considering the observation of 6224 was performed with an imaging mode, its data might be affeted by a photon pile-up effect. The observation of 6251 was performed by just HRC-S instrument. Other 7 observations were operated with a timing mode. Therefore the data derived from the Chandra observations are not utilized in our study.
The results of the spectral analyses using the data de- (Holland et al. 2005) . Figure 1 shows a light curve in 15-150 keV of this burst, and the details of the observation are summarized in table 4. Since the spectrum of this burst was rather soft comparing with that of the classical gamma-ray bursts, and its position was located at low galactic latitude, SGR 2013+34 (GRB/SGR 050925) was thought to be a short burst from a new SGR (Markwardt et al. 2005 ). The possible X-ray counterpart was found by XRT/Swift, however it was not a fading source seen in the gamma-ray burst afterglows .
The X-ray counterpart was observed at 4 epochs by XRT/Swift from 2005 to 2006 in total (00156838000, 00035300001, 00035300002 and 00035300003). However, we cannot find the X-ray counterpart using the data with a WT mode derived from the XRT/Swift observation of 00156838000. There are practically no exposure time for the observations with a WT mode of 00035300001, 00035300002 and 00035300003. Although we find the Xray counterpart using the observations with a PC mode as previously reported by Beardmore et al. (2005) , there is no enough statistics to investigate whether its spectrum is reproduced by 2BB or not. Therefore we do not utilize all data derived from the XRT/Swift observations of the X-ray counterpart.
The follow-up observation by XMM-Newton (0212481201) also detected the X-ray counterpart (De Luca et al. 2005) . The details of the observation by XMM-Newton are summarized in table 2.
The results of the spectral analyses of the short burst using the data derived from the BAT/Swift observations are as follows. The spectrum is generated using the data from 0.06 s to 0.17 s in the light curve described in figure 1. The spectral parameters using 2BB are presented in table 10, where the quoted errors are 68 % confidence level for the flux and 90 % confidence level for other parameters. The lower blackbody temperature kT LT and its radius R LT are 6.6 +5.6 −3.9 keV and 3.1 +3.7 −1.7 km assuming the distance of 10 kpc, respectively. The higher blackbody temperature kT HT and its radius R HT are 20 +15 −4 keV and > ∼ 0.2 km (at assumed distance 10 kpc), respectively.
The results of the spectral analyses of the X-ray counterpart using the data derived from XMM-Newton observations are as follows. The foreground regions are employed around the source with a 32
′′ radius for the pn camera, and 28
′′ radii for the MOS1 and MOS2 cameras. The background regions are employed near the foregound regions with the same radii. Since the spectrum did not need 2BB, we tried BB. Their spectral parameters are presented in table 8, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The value of N H is ∼ 0.29 × 10 22 cm −2 . The blackbody temperature kT (kT HT in table 8) is ∼ 0.13 keV. The upper limit of the radius R (R HT in table 8) is < ∼ 7.54 km assuming the distance of 10 kpc.
Burst on 2007 October 17 -A Candidate of SGR or AXP
A short gamma-ray burst GRB 071017 detected by INTEGRAL at around 00:58 UT on 2007 October 17 ) is localized to a position of a X-ray source SGR 1819−16 (AX J1818.8−1559) dicovered by ASCA (Sugizaki et al. 2001) . propose that SGR 1819−16 could be a new SGR or AXP.
SGR 1819−16 was observed at one epoch by XMMNewton in 2003 (0152834501). This observation was dedicated to measurements of X-ray background and surveys of X-ray sources. A photon pile-up effect is negligible for this observation. There is a X-ray source on images of all cameras (pn, MOS1 and MOS2) within an error circle reported by . During a period of this observation, some proton flares are detected. The details of this observation are summarized in table 2.
A result of a spectral analysis using data derived from a XMM-Newton observation is as follows. The foreground regions are employed around the source with a 32 ′′ radius for the pn camera, and 28 ′′ radii for the MOS1 and MOS2 cameras. The center of background regions with an annulus shape are aligned to the cneter of the foreground regions. The inner and outer radii are 32 ′′ and 80 ′′ for the pn camera, and 28 ′′ and 70 ′′ for the MOS1 and MOS2 camera. Since the spectral analysis with 2BB do not give reliable spectral parameters, BB is tried to reproduce the spectrum. The spectral parameters are presented in table 8, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The value of N H is 1.6 +0.7 −0.5 × 10 22 cm −2 . The blackbody temperature kT and its radius R (kT LT and R LT in table 8, respectively) are 1.9 +0.3 −0.2 keV and 0.11 +0.03 −0.02 km at assumed distance 10 kpc, respectively. The value of kT LT is a little bit larger than typical values for the SGRs and AXPs (see figure 5) as already reported by Tiengo et al. (2007) . Note that a powerlaw model with an absorption (PL) is also give an acceptable result of χ 2 (d.o.f.) = 56 (74), which is consistent with a result reported by Tiengo et al. (2007) . Further observations should be encouraged [Vol. , to reveal whether SGR 1819−16 is a new SGR or AXP. 2.5.1. AXP CXOU J010043.1−721134 AXP CXOU J010043.1−721134 was observed at two epochs by XMM-Newton in 2000 , 2001 . Among these observations, one of the pointing (0110000201) was focused on IKT 18 and the other pointings (0018540101 and 0212282601) were focused on HD 5980. A photon pile-up effect is negligible for these observations. For the observation of 0212282601, the pn camera was not operated, and the object fall on a gap of the CCD chips of the MOS1 and MOS2 cameras. Therefore this observation was not employed in our study. Since the object fall on a gap of the CCD chips of the MOS2 camera for other two observations, the data obtained by the pn and MOS1 cameras are utilized. The details of these observations are summarized in table 5.
AXP CXOU J010043.1−721134 was observed at 6 epochs by Chandra in 2001 and 2004 (1881, 4616, 4617, 4618, 4619 and 4620) . Among these observations, one of the pointing (1881) was focused on NGC 346 and the other pointings (4616, 4617, 4618, 4619 and 4620) were focused on AXP CXOU J010043.1−721134. A photon pile-up effect is negligible for these observations. The details of these observations are summarized in table 6.
The results of the spectral analyses using the data derived from XMM-Newton observations are as follows. The foreground regions are employed around the source with a 32
′′ radius for the pn camera, and a 28 ′′ radius for the MOS1 camera. The background regions are employed near the foreground regions with the same radii. The spectra are well reproduced by 2BB and their spectral parameters are presented in table 11, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The value of N H is < 0.15 × 10 22 cm −2 . The lower blackbody temperature kT LT and its radius R LT are ∼ 0.3 keV and ∼ 12 km at 57 kpc, respectively. The higher blackbody temperature kT HT and its radius R HT are ∼ 0.6 keV and ∼ 2 km at 57 kpc, respectively.
The results of the spectral analyses using the data derived by Chandra are as follows. The foreground regions are employed around the source with a 2 ′′ radius. The background regions are employed near the foreground regions with the same radius. Since the source fall on an off-axis CCD chip, the shape of the foreground region for the observation of 1881 is an ellipse with the major and minor axes of 11 ′′ and 10 ′′ , respectively. The background region of this observation is employed near the foreground region with the same shape and size. Their spectra are well reproduced by 2BB for the observations of 1881, 4617 and 4618. Since a reliable kT LT could not be obtained for the observations of 4616, 4619 and 4620, we performed spectral analyses with BB for these observations. The spectral parameters are presented in table 15, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The values of N H are distributed below ∼ 0.4 × 10 22 cm −2 . The lower blackbody temperatures kT LT and its radii R LT are distributed around ∼ 0.23 keV and ∼ 15 km at 57 kpc, respectively. The higher blackbody temperatures kT HT and its radii R HT are distributed around ∼ 0.45 keV and ∼ 6 km at 57 kpc, respectively.
AXP 4U 0142+614
AXP 4U 0142+614 was observed at 4 epochs by XMMNewton from 2002 to 2004 (0112780301, 0112781101, 0206670101 and 0206670201). All pointings were focused on AXP 4U 0142+614. During one of the observations (01127810301), the background level became 10 times higher than the ordinary background level such as the observation 0112781101 (Göhler, Wilms & Staubert 2005) . Therefore we did not use this observation. Since the pn and MOS1 cameras were operated with a timing mode for two observations (0206670101 and 0206670201) and a photon pile-up effect was significant for the data of the MOS2 camera, these two observations were not utilized. Furthermore, the MOS1 and MOS2 cameras were operated with a timing mode for the observation 0112781101 and therefore we utilized the data obtained by the pn camera. The details of the observation are summarized in table 5.
AXP 4U 0142+614 was also observed at 4 epochs by Chandra in 2000, 2001, 2006 (723, 724, 1018 and 6723) . Among them, 3 out of 4 observations (723, 724 and 1018) are archived. There was a photon pile-up effect for the observation of 723 (Patel et al. 2003) . The observation of 724 was operated with a timing mode and that of 1018 was operated with a grating mode. Therefore the data derived from the Chandra observations are not utilized in our study.
The results of the spectral analyses using the data derived from XMM-Newton observations are as follows. The foreground region is employed around the source with a 32 ′′ radius for pn camera. The background region is employed near the foregound region with the same radius. The spectrum is not reproduced by 2BB (χ 2 /d.o.f. = 1086/819), there seems to be an excess above ∼ 7 keV. Then we add a power law component (i.e., 2BB+PL) to reproduce the excess, and find a good result (χ 2 /d.o.f. = 873/817). (Krimm et al. 2006) . The sequence number of Swift for this short burst is 00230341000. Figure 2 shows a light curve in 15-150 keV for the short burst. The follow-up observations performed by Swift found a remarkable result which the steady emission of post-burst became 190 times brighter than that of pre-burst .
The post-burst emission was observed 15 times by XRT/Swift from 2006 to 2007 (00030806001-00030806015).
All pointings were focused on AXP CXOU J164710.2−455216.
The details of the observations are summarized in table 7.
The steady emission of pre-and post-burst was observed at 2 (5411 and 6283) and 5 (6724, 6725, 6726, 8455 and 8506) epochs by Chandra from 2005 May 22 to 2007 February 2, respectively. Among these observations, the pre-burst pointings were focused on the cluster Westerlund 1, while the post-burst pointings were focused on AXP CXOU J164710.2−455216. We just utilize the data of the pre-burst observations (5411 and 6283), because the post-burst observations are performed with a timing mode. The details of the observations are summarized in table 6. Although the steady emission of the post-burst was observed at one epoch by Suzaku in 2006 (the sequence number of Suzaku is 901002010), we do not utilize this data in our study. The follow-up observations were also performed by XMM-Newton (0311792001 and 0410580601). The data of these observations are not archived and therefore we do not consider further here.
The result of the spectral analysis of the short burst using the data derived from the Swift observation is as follows. We generated a spectrum of the short burst using the data from 0.0585 s to 0.0725 s in the light curve described in figure 2. Since reliable kT LT and R LT could not be obtained with 2BB, we used BB for the spectral analyses. The spectral parameters are summarized in table 16, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The temperature and its radius are 8.92
+1.34 −1.62 keV and 1.21 +0.59 −0.35 km, respectively. The results of the spectral analyses of the steady emission of the post-burst using the data derived from Swift observations are as follows. A photon pile-up effect is negligible for the observations with a WT mode. We investigate a photon pile-up effect for the observations with a PC mode based on the methods described in Romano et al. (2006) , and find that it is not effective. The foreground regions are employed around the source with a 30 ′′ radius for the observations with a PC mode, and the background regions are employed two places near the foregound regions with the same radius. On the other hand, the foreground regions for the observations with a WT mode are employed around the source with rectangle regions of 36 ′′ × 18 ′′ , and the background regions are employed near the both sides of the foregound regions with the same size. For the observations of 00030806001, 00030806003, 00030806004 and 00030806013, we performed the joint spectral analyses using the data in both WT and PC modes. The spectral analyses with 2BB gave good results for these observations, while the reliable kT LT and R LT could not be achieved for other 12 observations and therefore their spectra were fitted with BB. The spectral parameters are presented in table 16, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The values of N H are distributed around ∼ 1.7 × 10 22 cm −2 . The lower blackbody temperatures kT LT and its radii R LT are distributed around ∼ 0.65 keV and ∼ 1.2 km at 5 kpc, respectively. The higher blackbody temperatures kT HT and its radii R HT are distributed around ∼ 1.3 keV and ∼ 0.6 km at 5 kpc, respectively.
The results of the spectral analyses of the steady emission of the pre-burst using the data derived from the Chandra observations are as follows. The foreground regions are employed around the source with a 2 ′′ radius. The background regions are employed near the foregound regions with the same radius. The spectral analyses with BB gave rather large reduced χ 2 which were consistent with Muno et al. (2006) . The spectral analyses were improved using 2BB, but a reliable kT HT could not be obtained. Here, we report the results of the spectral analyses with BB. The spectral parameters are presented in AXP 1RXS J170849.0−400910 was also observed at three epochs by Chandra in 2001, 2002 and 2004 (1963, 2757 and 4605) . Among them, the observation of 1963 was performed by just HRC-I instrument, that of 2757 was performed with a grating mode (HETG) and that of 4605 was performed with a timing mode. Therefore the observations by Chandra are not utilized.
The results of the spectral analyses using the data derived from XMM-Newton observations are as follows. The foreground region is employed around the source with a rather small 20 ′′ radius for the pn camera, because the source fall on an edge of a CCD chip. The background region is employed near the foregound region with the same radius. The spectrum is not reproduced by 2BB (χ 2 /d.o.f. = 1566/1232), there seems to be an excess above ∼ 7 keV. This result is same as the spectral analyses for AXP 4U 0142+614 (see subsubsection 2.5.2). Then we try 2BB+PL to reproduce the excess, and find a good result (χ 2 /d.o.f. = 1277/1230). This object was also observed by Chandra and the results of the detailed spectral analyses with 2BB were reported by Morii et al. (2003) . Therefore we do not analyze this data.
The results of the spectral analyses using the data derived from the XMM-Newton observations are as follows. The foreground regions are employed around the source with the 12 ′′ radii for the pn, MOS1 and MOS2 cameras. The background regions are employed near the foregound regions with the same radii. The spectra were well reproduced by 2BB. Their spectral parameters are presented in table 11, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters. The values of N H are distributed around ∼ 1.9 × 10 22 cm −2 . The lower blackbody temperatures kT LT and its radii R LT are distributed around ∼ 0.5 keV and ∼ 3.8 km at 7 kpc, respectively. The higher blackbody temperatures kT HT and its radii R HT are distributed around ∼ 1.9 keV and ∼ 0.2 km at 7 kpc, respectively. 2.5.6. AXP 1E 2259+586 AXP 1E 2259+586 was observed at 6 epochs by XMMNewton in 2002 and 2005 (0057540101, 0038140101, 0155350301, 0057540201, 0057540301 and 0203550701) . Among the observations by XMM-Newton, three out of 6 observations (0038140101, 0155350301 and 0203550701) were focused on AXP 1E 2259+586, while the other observations (0057540101, 0057540201 and 0057540301) were focused on CTB109. A photon pile-up effect was significantly seen in the data obtained by the pn, MOS1 and MOS2 cameras for the observations of 0057540101, 0057540201 and 0057540301. The data obtained by the MOS1 and MOS2 cameras for the observations of 0038140101, 0155350301 and 0203550701 were also affected by a photon pile-up effect. Therefore we just utilize the data obtained by the pn camera for the observations of 0038140101, 0155350301 and 0203550701. The details of the observations are summarized in table 5.
Although we did not utilize in our analyses, AXP 1E 2259+586 was observed at 193 epochs by RXTE from 1998 to 2005. During the observation by RXTE on 2002 June 18 (the observation ID of RXTE was 70094-01-03-00), more than 80 short bursts were detected from this source (Gavriil et al. 2004) .
AXP 1E 2259+586 was also observed at three epochs by Chandra in 2000 and 2006 (725, 726 and 6730) . There was a photon pile-up effect for the observation of 725 (Patel et al. 2001) . The observation of 726 was operated with a timing mode. The observation of 6730 was not archived at this point. Therefore the data derived from Chandra observations are not utilized in our study.
The results of the spectral analyses using the data derived by XMM-Newton are as follows. The foreground regions are employed around the source with a 32 ′′ radius for pn camera. The background regions are employed near the foregound regions with the same radius. The spectra are not reproduced by 2BB for the observations of 0038140101 (χ 2 /d.o.f. = 1167/888) and 0155350301 (χ 2 /d.o.f. = 1531/1053), there seems to be an excess above ∼ 7 keV. These results are same as the spectral analyses for two AXPs 4U 0142+614 and 1RXS J170849.0−400910 (see § 2.5.2 and § 2.5.4). For the observation of 0203550701, we find a good result (χ 2 /d.o.f. = 457/458) but this may be due to a small net exposure time (2.66 ks). Then we try 2BB+PL to reproduce the excess for the observations of 0038140101 and 0155350301, and find good results. The spectrum of the observation of 0203550701 is also well reproduced by this model. The value of N H is ditributed around ∼ 0.74 × 10 22 cm −2 . The lower blackbody temperature kT LT and its radius R LT are ditributed around ∼ 0.3 keV and ∼ 6.3 km at 3 kpc, respectively. The higher blackbody temperature kT HT and its radius R HT are ditributed around ∼ 0.56 keV and ∼ 1.4 km at 3 kpc, respectively. The photon index Γ is ditributed around ∼ 2.9 and the power law component is dominant above ∼ 7 keV. We also try 3BB to reproduce the excess for the observations of 0038140101 and 0155350301, and find good results. The spectrum of the observation of 0203550701 is also well reproduced by this model. The spectral parameters of these analyses are presented in table 14, where the quoted errors are 68 % confidence level for fluxes and 90 % confidence level for other parameters.
Discussions

An Excess above ∼ 7 keV for Three AXPs
The soft X-ray spectra of the steady emission of three AXPs 1E 2259+586, 4U 0142+614 and 1RXS J170849.0−400910 observed by XMM-Newton were not reproduced by a two blackbody function with an absorption (2BB) in spite of enough statistics (see subsection 2.4). One can see an excess above ∼ 7 keV in their spectra.
Recent studies discovered a non-thermal hard component above ∼ 20 keV in the steady emission of the SGRs and the AXPs using data derived from INTEGRAL observations (Molkov et al. 2005; Götz et al. 2006b; Kuiper et al. 2006) . The spectra of the non-thermal hard component were well reproduced by a power law model (Molkov et al. 2005; Götz et al. 2006b; Kuiper et al. 2006) . Kuiper et al. (2006) reported the non-thermal hard component for the AXPs 4U 0142+614 and 1RXS J170849.0−400910, while they estimated just an upper limit for AXP 1E 2259+586.
Our excesses above ∼ 7 keV seem to be associated with the non-thermal hard component above ∼ 20 keV discovered by INTEGRAL. To investigate our idea, 2BB+PL with spectral parameters of the non-thermal hard component reported by Kuiper et al. (2006) (Kuiper et al. 2006 ). In figure 4 (a) , a schematic view of a spectrum for 2BB+PL is represented. The symbols of a circle and a square denote observational data, while the dashed, dot-dash and dotted lines are model. For the sake of comparison, a schematic view of a spectrum for a blackbody plus two power law components (one is for a X-ray spectrum and the other is for the non-thermal hard component) is also shown in figure 4 (b). Although only the upper limit of a normalization (less than 3.3 × 10 −6 photons cm −2 s −1 keV at 30 keV) was reported for AXP 1E 2259+586 (Kuiper et al. 2006 ), this upper limit was marginally consistent with a normalization estimated by our spectral analyses within the error. The non-detection of the non-thermal hard component above 20 keV for AXP 1E 2259+586 by INTEGRAL (Kuiper et al. 2006 ) might imply that a photon index is very steep and/or there is a spectral cutoff.
To search the non-thermal hard component of AXP 1E 2259+586 and also other magnetar candidates would be very important for understanding intrinsic physics of the magnetar candidates. The detailed studies of the non-thermal hard component would be achived by simultaneous observations by highly-sensitive detectors such as the X-ray telescope (0.2-10 keV; Serlemitsos et al. 2007 ) and the hard X-ray detector (10-700 keV; Takahashi et al. 2007 ) on-board Suzaku (Mitsuda et al. 2007) . Although there seems to be no non-thermal hard component for most magnetar candidates, this could originate with a low luminosity and/or an insufficient particle acceleration which produces the non-thermal hard component. Therefore one must not reject 2BB just using X-ray spectra (e.g., < ∼ 12 keV).
Spectral Parameter of Two Blackbody Function
The spectral analyses of the steady emission were performed for each observation. The spectra of most observations were well reproduced by 2BB with some exceptions. The spectra of three AXPs (4U 0142+614, 1RXS J170849.0−400910 and 1E 2259+586) seemed to have an excess (see subsections 2.4 and 3.1). In addition, the spectra from some observations were fitted with a single blackbody function (BB). This is because the X-ray flux of the magnetar candidates is too faint, and/or the observation has an insufficient exposure time to determine the appropriate spectral parameters of 2BB. The observations which the spectrum gave an acceptable result with 2BB are summarized in table 17.
Concerning the short bursts, the spectrum of SGR 2013+34 is well reproduced by 2BB, while that of AXP CXOU J164710.2−455216 is reproduced by BB (this may be because the X-ray flux is too faint to determine the appropriate spectral parameters of 2BB).
We cosider the observations which the spectra are well reproduced by 2BB in the following discussion to investigate the global characteristic of the 2BB spectra.
The associations among the magnetar candidates, and between the steady emission and the short bursts are investigated using the spectral parameters of 2BB. Figure 5 shows the relationship between lower temperatures kT LT and higher temperatures kT HT . The 2BB temperatures are derived from our study and previous works (Morii et al. 2003; Feroci et al. 2004; Olive et al. 2004; Gotthelf et al. 2004; Tiengo et al. 2005; Götz et al. 2006a; Mereghetti et al. 2006a; Nakagawa et al. 2007 ). The short bursts in Nakagawa et al. (2007) with the lower limits of the higher temperatures are not utilized.
In figure 5 , there seems to be a strong correlation between kT LT and kT HT . It is remarkable that the correlation seems to be independently with the objects and/or the emission types (the steady emission or the short burst). The kT LT -kT HT relation is fitted with a power law model and found to be kT HT = (2.52 ± 0.03)kT LT 1.01±0.01 , where the quoted errors are 90 % confidence level. Interestingly, the derived index is just unity; kT LT and kT HT have a linear relation and the ratio kT LT /kT HT ∼ 0.4 is almost constant over 1.5 order of magnitudes. We also mention that a spectrum of a tentative magnetar candidate 1E 1207−5209 is well reproduced by 2BB (De Luca et al. 2004) , and the ratio kT LT /kT HT ∼ 0.5 is almost consistent with the ratio of the magnetar candidates. Although the constant ratio kT LT /kT HT ∼ 0.4 may imply that the spectra of the magnetar candidates have a similar shape, the emission radii should be considered.
The relationship between R LT and R HT is investigated (figure 6) and there seems to be a correlation. The 2BB radii are derived from our study and the previous works (Morii et al. 2003; Olive et al. 2004; Tiengo et al. 2005; Mereghetti et al. 2006a; Nakagawa et al. 2007 ). The solid lines in figure 6 are investiagted R LT /R HT = 0.1 (left) and (R LT /R HT ) 2 = 0.01 (right), respectively. These ratios are consistent with predicted values in a framework of p-stars (Cea 2006) .
The linear correlations of kT LT -kT HT and R 2 LT -R
HT
might imply that all the spectra have similar shape. In other words, there might be same emission mechanisms among the magnetar candidates, and between the steady emission and the short bursts even though 2BB is an empirical model. The later analogy reminds us of a relationship between frequent microflares and a ordinary solar flares of the Sun. The microflares are dim, small scale flares, while the solar flares are bright, large scale flares. The microflares are thought to play an important role to heat the solar corona. Recently, it was revealed that the microflares occured in the active bright regions on a surface of the Sun, for example, using observations by Hinode (Ichimoto et al. 2005) . Considering the relationship between the microflares and the solar flares, the steady emissions could be due to a frequent small scale activity of the magnetar candidates. On the other hand, the short bursts could be due to a large scale activity (or an avalanche type activity of the small scale activity) of the magnetar candidates which is analogous to the steady emission.
In figure 5 , kT HT of the steady emission for some magnetar candidates clearly exceeds ∼2 keV. Using kT HT and R HT obtained from the observation of 0148210101 for SGR 1806−20, a flux of the kT HT component is turned out to be F HT = 4.84 × 10 25 (kT HT /2.62 keV) 4 ergs cm −2 s −1 . On the other hand, an Eddington flux is turned out to be F Edd = 1.34 × 10 25 (M NS /1.4 M ⊙ )(R NS /10 km) −2 ergs cm −2 s −1 , where M NS is a mass of a neutron star and R NS is a radius of a neutron star. The flux of the kT HT component locally exceeds a few times larger than the Eddington flux. This implies that a radiation pressure is very strong and the plasma of the kT HT component cannot exist steadily. One of the answers could be combinational effects due to a strong magnetic field of the magnetars; a decrease of a cross-section of the Compton scattering due to a kinetic restriction of particles along a direction perpendicular to magnetic field lines, and a confinement of the plasma.
One can see large emission radii of R LT > ∼ 100 km for the short bursts in a left panel in figure 6 . A magnetic field, B, is dramatically decreased in response to an increase of a distance from a center of a neutron star, R, because of a B ∝ R −3 dependence. The plasma of the kT LT component might be diffused by a radiation pressure without a strong magnetic field of ∼ 10 15 G at R > ∼ 100 km. To investigate whether the plasma is diffused, a magnetic pressure and the radiation pressure at R > ∼ 100 km are investigated. The magnetic pressure and the radiation pressure at an outer radius of the emission region are estimated using spectral parameters of a short burst of #3854 (kT LT = 1.7 keV and R LT = 136 km) in Nakagawa et al. (2007) . A spherical emission region is considered for sake of simplicity. A center of the emission region is assumed to be aligned to a center of a neutron star. The magnetic pressure is turned out to be ∼ 1.6 × 10 21 (R/136 km) −6 (B s /5.0 × 10 14 G) 2 ergs cm −3 , where B s is an assumed surface dipole magnetic field at R = 10 km. The radiation pressure is turned out to be ∼ 3.8 × 10 14 (kT /1.7 keV) 4 ergs cm −3 , where kT is a blackbody temperature of the emission region. Consequently, the radiation pressure is not effective for the short bursts in a framework of the magnetars. According to Nakagawa et al. (2007) , the kT LT component of the short bursts might be a reprocessed emission by a fallback disk. Then the magnetic pressure and the radiation pressure at an outer radius of the emission region with a fallback disk geometry are also estimated. In this case, again, the magnetic pressure is much larger than the radiation pressure. Figure 7 shows the relationships between kT LT and R
LT
(left), and between kT HT and R 2 HT (right). There seems to be clearly separate populations for the burst and the steady emission in spite of the linear correlations of kT LTkT HT and R 2 LT -R 2 HT . In figure 7 , one can see a trend of which a more energetic event (i.e., a burst) have a higher temperature and a larger radius than those of the steady emission. One of the possible reason of this difference might be a selection effect caused by a burst detectability of satellites. A threshold sensitivity for a burst localization by the Wide-field X-ray Monitor (WXM) on-board HETE-2, for example, is 3 × 10 −7 erg cm −2 in 2-25 keV (Shirasaki et al. 2003) . This suggest that a burst with an insufficient brightness lower than the threshold sensitivity is not detected by the WXM/HETE-2. It could not rule out the possibility that this apparently separate population is due to just the selection effect of the instrumental sensitivities.
Comparison between 2BB Temperature for Steady Emission, and Spin Down Rate or Dipole Magnetic Field Strength
The spin down of the magnetar candidates are thought to be due to both a torque from a dipole radiation and a torque from a temporary or continuous partcle winds (Harding et al. 1999) . To investigate a contribution of the dipole radiation to the steady emission, the relationships between the 2BB temperatures (kT LT and kT HT ) of the steady emission and the spin down rate are examined. There is a foregoing study by Marsden & White (2001) which report the comparison between the power law index and the spin down rate using a power law plus a blackbody with an absorption.
The above two panels (a) and (b) in figure 8 shows the relationships between the temperatures and the spin down rate. We use the spin down rate closest to the date of the observations which we employed in our spectral analyses. All values of the spin down rate come from the literatures. The list of the observations and their spin down rates are summarized in table 17 for our results of the spectral analyses, and table 18 for the results of the literatures. There seems to be a very weak correlation between the 2BB temperatures and the spin down rate, but it is not significant.
If the steady emission of the magnetar candidates is powered by the magnetic dissipation due to such as the magnetic recconection, the 2BB temperatures could depend on the magnetic field strength. Then the relationships between the 2BB temperatures and the magnetic field strength assuming the the magnetic dipole (B dipole = 3.2 × 10 19 (PṖ ) 1/2 , where B dipole is a dipole magnetic field strength and P is a spin period) are investigated. Note that the dipole magnetic field is not accurate for the magnetar candidates, because the contribution of the dipole radiation to the steady emission is not large. However it would be suitable for the order estimation.
The bottom two panels (c) and (d) in figure 8 shows the relationships between the 2BB temperatures and the dipole magnetic field strength. For the calculation of the dipole magnetic field strength, the spin period and the spin down rate closest to the date of the observation which we employed in our spectral analyses are utilized. The values of the spin period, the spin down rate and the dipole magnetic field strenght are summarized in table 17 for our  results of the spectral analyses, and table 18 for the results of the literatures. In this case, there seems to be again a very weak correlation between the 2BB temperatures and the dipole magnetic field strength, but it is not significant.
Considering that the observed spin down rate point out a contribution of a dipole radiation to the steady emission is little, it is difficult to consider that the spin down rate and the dipole magnetic field are directly related to the 2BB temperatures. One of the explanations is a strength of a multipolar magnetic field. The object with a stronger multipolar magnetic field might have a larger temperature.
If the 2BB temperatures of the steady emission are correlated with the spin down rate and/or the dipole magnetic field strength, the temperatures could be an indicator of the magnetic field strength. Recently, Güver, Ozel & Lyutikov (2006) reported that the magnetic field strenght of the magnetar candidates might be inferred from the 2BB temperatures based on the theoretical simulations. Following this, comparisons between their theoretical model and observational spectra of AXPs were performed . In addtion, some authors suggested the theoretical approach to explain an ambiguous spectrum of the magnetar candidates (Perna et al. 2001; Lyubarsky 2002; Cea 2006; Güver,Özel & Lyutikov 2006) . If this is the case, the 2BB temperatures of the steady emission could be key parameters to understand the emission mechanism of the magnetar candidates. However, there is no definite model to explain the emission mechanism and the origin of the 2BB spectra of the magnetar candidates so far.
Conclusions
The spectral studies using a two blackbody function with an absorption (2BB) were presented for the steady emission and the short burst of the magnetar candidates. The spectra of the steady emission were well reproduced by 2BB with some exceptions. Unacceptable results were obtained for three AXPs (4U 0142+614, 1RXS J170849.0−400910 and 1E 2259+586). The spectra of these AXPs seem to have an excess which might be due to a non-thermal hard component discovered by INTEGRAL. The spectrum of the burst from the SGR candidate SGR 2013+34 was also well reproduced by 2BB.
A strong linear correlations between kT LT and kT HT was found using spectra of 2BB. The ratio kT LT /kT HT ∼ 0.4 is almost constant independently with the objects and/or emission types (the burst and the steady emission). The relationship between R 2 LT and R 2 HT seems to have a linear correlation. Considering these correlations, there are a common emission mechanism among objects, and between the steady emission and the short burst. The relationship between the steady emission and the short burst might be similar to the relationship between microflares and an ordinary solar flare of the Sun. The steady emission might be due to very frequent small bursts similar to the microflares. On the other hand, the short burst might be due to a relatively large burst similar to the ordinary solar flare.
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Net exposure time for each instrument. t denotes the data sets obtained by the MOS cameras with a timing mode and these are not utilized. 53639.585 n n * Swift sequence number. † Start and end time of observations for each observation mode (WT denotes a window timing mode and PC denotes a photon counting mode). ‡ Net exposure time for each observation mode. n denotes that there are the data sets for the observation of X-ray counterpart, but these data sets are not utilized. § This sequence number includes the observation of the burst. ‡ Start and end time of observations. § Observation mode for each instrument; extended full-window mode (E-Full), Full-window mode (Full), small-window mode (Small), fast-uncompressed mode (Fast-U), fast-timing mode (Fast-T), partial-w3 mode (P-W3), large-window mode (Large) and partial-w2 mode (P-W2).
Net exposure time for each instrument. g denotes that the source is fall on a gap of the CCD chips, t denotes the observations with a timing mode, and p denotes that the data sets are affected by a photon pile-up effect. These data sets are not utilized. Photon index. # F denotes a flux in the energy range 2-10 keV in units of 10 −12 ergs cm −2 s −1 with 68 % confidence level errors. * * A two blackbody function (2BB), 2BB plus a power law model (2BB+PL), a three blackbody function (3BB) and a single blackbody pluse power law model (BB+PL). Photon index. # F denotes a flux in the energy range 2-10 keV in units of 10 −12 ergs cm −2 s −1 with 68 % confidence level errors.
* * A two blackbody function (2BB), 2BB plus a power law model (2BB+PL), a three blackbody function (3BB) and a single blackbody pluse power law model (BB+PL). 436 (456) * XMM-Newton observation ID. † N H denotes an absorption with 90 % confidence level errors. ‡ kT LT , kT HT and kT AT denote the blackbody temperatures with 90 % confidence level errors. § R LT , R HT and R AT denote the emission radii with 90 % confidence level errors.
Photon index. # F denotes a flux in the energy range 2-10 keV in units of 10 −12 ergs cm −2 s −1 with 68 % confidence level errors. * * A two blackbody function (2BB), 2BB plus a power law model (2BB+PL), a three blackbody function (3BB) and a single blackbody pluse power law model (BB+PL). 
